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DQREMHFWLYHZD\DQGDFKLHYHKLJKOHYHOVRISHUIRUPDQFH%HQFKPDUNLQJLVUHJDUGHGDVRQHRIWKHPRVW
HIIHFWLYHPHWKRGVIRUWKLVDFWLRQ

%HQFKPDUNLQJ VWDUWV ZLWK WKH FRPSDULVRQ RI SHUIRUPDQFH LQGLFDWRUV EHWZHHQ WZR RU PRUH
RUJDQLVDWLRQVDQGOHDGVWRWKHH[FKDQJHRIJRRGSUDFWLFHVDQGFROODERUDWLRQLQDUHDVRIFRPPRQLQWHUHVW
6XFFHVV RI EHQFKPDUNLQJ LQ WKH SULYDWH VHFWRU EURXJKW DERXW LWV VXEVHTXHQW DGRSWLRQ LQ WKH 37 VHFWRU
ZKHUHWKHUHDUHFXUUHQWO\HVWDEOLVKHGSDUWQHUVKLSVDPRQJ37DFWRUVZKRSHUIRUPWKHPHWKRGRQDUHJXODU
EDVLV+RZHYHUHIIRUWVRILQGLYLGXDO37RUJDQLVDWLRQVRIWHQFRPHXSDJDLQVWDEULFNZDOOGXHWRWKHIDFW
WKDWDQLQVWLWXWLRQDOLVHGIUDPHZRUNDEOHWRSURYLGHWKHQHFHVVDU\H[SHUWLVHDQGVXSSRUWLQFDUU\LQJRXWWKH
PHWKRGKDVQRWEHHQIRUPHGVRIDU

7KLVSDSHUIRFXVHVRQWKHSUDFWLFHRIEHQFKPDUNLQJLQ37LQGXVWU\)LUVWWKHFRQVHFXWLYHVWDJHVRIWKH
SURFHVV DVZHOO DV WKH SRVVLEOH ILHOGV RI DSSOLFDWLRQ DUH H[SODLQHG 6HFRQGO\ WKH FDVH RI7KHVVDORQLNL
*UHHFH LV GLVFXVVHG DORQJ ZLWK WKH SUHVHQWDWLRQ RI D SUHOLPLQDU\ VWXG\ ZKLFK DLPHG WR H[DPLQH WKH
DSSOLFDELOLW\ RI EHQFKPDUNLQJ LQ WKH ORFDO 37 V\VWHP7KLV SUHOLPLQDU\ VWXG\ IXUWKHU DQDO\VHV WKH ILUVW
VWHSV RI WKH PHWKRG DQG SURSRVHV LGHDV WR RYHUFRPH FHUWDLQ GLIILFXOWLHV LQ WKH SODQQLQJ SKDVH RI
EHQFKPDUNLQJ )LQDOO\ LW FRQFOXGHV ZLWK DGYLFH RQ KRZ WKH ORFDO 37 RUJDQLVDWLRQV FDQ VWDUW D
EHQFKPDUNLQJH[HUFLVH
%HQFKPDUNLQJLQSXEOLFWUDQVSRUWDWLRQ
%HQFKPDUNLQJFRQFHSWV
%HQFKPDUNLQJLVDPDQDJHPHQWWRRORULJLQDWHGLQWKHSULYDWHVHFWRU,WKDVEHHQGHILQHGDVDVWUXFWXUHG
DSSURDFKWRFROOHFWLQJDQGVKDULQJRIGDWDLQIRUPDWLRQLGHDVDQGPHWKRGVZLWKWKHREMHFWLYHWRFRPHWR
FRPSDULVRQV WKDWZLOOEHRIPXWXDOEHQHILWDPRQJVWDOOJURXSV LQYROYHG*HHUOLQJVHWDO;HUR[
&RUSRUDWLRQ LV DFNQRZOHGJHG DV WKH ILUVW FRPSDQ\ WKDW SHUIRUPHG EHQFKPDUNLQJ LQ WKH ODWH V
6XFFHVVRIWKHPHWKRGVKRXOGEHFUHGLWHGWRWKHIDFWWKDWLWSURYLGHVRUJDQLVDWLRQVZLWKWKHRSSRUWXQLW\WR
GHWHFWDUHDVZLWKSRWHQWLDOIRULPSURYHPHQWDQGµ¶VHDUFKIRULQGXVWU\¶VEHVWSUDFWLFHVWKDWOHDGWRVXSHULRU
SHUIRUPDQFH&DPS¶¶

&RRSHUDWLYHDQGFROODERUDWLYHEHQFKPDUNLQJDUHWKHWZRPRVWFRPPRQO\XVHGW\SHVRIWKHPHWKRGLQ
37 ,Q FRRSHUDWLYH EHQFKPDUNLQJ RUJDQLVDWLRQV GHFLGH WKH WRSLFV ZKHUH SHUIRUPDQFH LPSURYHPHQW LV
QHHGHGDQGFRQWDFWRWKHUFRPSDQLHVWRREWDLQJRRGSUDFWLFHV,QFROODERUDWLYHEHQFKPDUNLQJDJURXSRI
RUJDQLVDWLRQVH[FKDQJHLGHDVLQIRUPDWLRQDQGJRRGSUDFWLFHVRQLVVXHVRIFRPPRQLQWHUHVWDOOH[SHFWLQJ
WR DFKLHYH KLJKHU OHYHOV RI SHUIRUPDQFH ,Q WKLV W\SH RI EHQFKPDUNLQJ D WUXVWHG WKLUG SDUW\ LV XVXDOO\
DUUDQJHGDVWKHFRRUGLQDWRURIWKHSURFHVV:KHQVXFKDJURXSDJUHHVWRFROODERUDWHRQDUHJXODUEDVLVD
EHQFKPDUNLQJQHWZRUNLVIRUPHG

&RRSHUDWLYHEHQFKPDUNLQJLVPRVWO\REVHUYHGZKHQ37RUJDQLVDWLRQVDUHDEOHWRLGHQWLI\FRPSDUDEOH
DJHQFLHVWKURXJKHVWDEOLVKHGGDWDFROOHFWLRQVRIXUEDQPRELOLW\LQGLFDWRUV7KLVLVWKHFDVHLQWKH8QLWHG
6WDWHVZKHUH WKH1DWLRQDO7UDQVLW'DWDEDVH 17' JXLGHV DJHQFLHVZLVKLQJ WR SHUIRUP WKHPHWKRG ,Q
(XURSHDQDQGLQWHUQDWLRQDOOHYHOFROODERUDWLYHEHQFKPDUNLQJLVXVXDOO\IROORZHG(XURSHDQ&RPPLVVLRQ
KDVILQDQFHGDVHULHVRIEHQFKPDUNLQJUHVHDUFKSURMHFWVLQWKHUHFHQWSDVWDQGVSRQVRUHGDQXPEHURISLORW
EHQFKPDUNLQJQHWZRUNV7KHPRVWQRWDEOHZHUHWKH&LWL]HQ¶V1HWZRUN%HQFKPDUNLQJ,QLWLDWLYHDQGWKH
8UEDQ7UDQVSRUW%HQFKPDUNLQJ,QLWLDWLYHQHWZRUNVZKLFKEURXJKWWRJHWKHUDODUJHQXPEHURI37SOD\HUV
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DQGJDYHWKHPWKHRSSRUWXQLW\WRH[FKDQJHLQQRYDWLYHDQGVXFFHVVIXOSUDFWLFHV+RZHYHUQRQHRIWKHVH
JURXSVFRQWLQXHGH[LVWLQJDIWHUWKHHQGRIWKHSURJUDPV

&XUUHQWO\WKHUHDUHIRXULQWHUQDWLRQDOEHQFKPDUNLQJQHWZRUNVLQWKH37VHFWRU&R0(7129$DQG
WKH,QWHUQDWLRQDO%XV%HQFKPDUNLQJJURXSDUH WKUHHQHWZRUNVDGPLQLVWUDWHGE\ WKH,PSHULDO&ROOHJHRI
/RQGRQ 7KH ILUVW WZR RI WKHP DUH FROODERUDWLRQV RI ODUJH &R0(7 RUPHGLXPVL]HG 129$PHWUR
V\VWHPV DQG WKH WKLUG LVPDGH XS RI D FRQVRUWLXP RI WKLUWHHQ EXV RUJDQLVDWLRQV 7KH IRXUWK RQH LV WKH
%(67QHWZRUN%HQFKPDUNLQJ(XURSHDQ6HUYLFHRI37,WFRQVLVWVRIDQXPEHURI(XURSHDQFLWLHVZKLFK
PD\FKDQJHDQQXDOO\DQGIRFXVHVRQFXVWRPHUVDWLVIDFWLRQZLWK37

)LQDOO\ DV ORQJ DV FRPSHWLWLYH WHQGHULQJ SURFHGXUHV DOORZ 37 RSHUDWRUV WR VHUYH GLIIHUHQW UHJLRQV
HYHQ LQ PRUH WKDQ RQH FRXQWU\ FRPSDUDWLYH DQDO\VLV EHWZHHQ QHWZRUNV ZLWKLQ WKH VDPH RUJDQLVDWLRQ
LQWHUQDOEHQFKPDUNLQJFDQDOVREHUHFRJQLVHGDVDQDGGLWLRQDOW\SHRIEHQFKPDUNLQJLQ37
7KHSURFHVV
%HQFKPDUNLQJLVDQLWHUDWLYHSURFHVVFRPSRVHGE\DVHWRIFRQVHFXWLYHVWHSV7KHEDVLFSULQFLSOHVRI
EHQFKPDUNLQJDUHWKHVDPHZKHQDSSOLHGWRDQ\WRSLFRUVHFWRUEXWQXPEHUDQGGHVFULSWLRQRIVWHSVPD\
YDU\DPRQJVFKRODUV$QGHUVHQ&DPS75%,QJHQHUDOIRXUGLVFUHWHVWDJHVFDQEH
UHFRJQL]HGVHOIDQDO\VLVSDUWQHULQJOHDUQLQJDQGLPSOHPHQWDWLRQ

6HOIDQDO\VLVGHDOVZLWKSHUIRUPDQFHPHDVXUHPHQWDQGVHOHFWLRQRIWKRVHSHUIRUPDQFHWRSLFVWKDWZLOO
EHIXUWKHUH[SORUHG,QWKLVVWDJH37DJHQFLHVGHYHORSLQGLFDWRUVWRPHDVXUHWKHLURZQSHUIRUPDQFHDQG
FRPSDUH LW DJDLQVW SDVW SHUIRUPDQFH OHYHOV RU PLQLPXP SHUIRUPDQFH VWDQGDUGV GHVLJQDWHG E\ WKHLU
VXSHUYLVLQJ DXWKRULWLHV 7KXV DVSHFWV RI GHOLYHUHG VHUYLFH ZKHUH SHUIRUPDQFH GRHV QRW PHHW
RUJDQLVDWLRQDO JRDOV RU PLQLPXP VWDQGDUGV DUH SRLQWHG RXW 3RWHQWLDO IRU LPSURYHPHQW FDQ WKHQ EH
LGHQWLILHGE\FRPSDULVRQZLWKRWKHUDJHQFLHV

,Q WKH VHFRQG VWDJH 37 DJHQFLHV FRQGXFWLQJ EHQFKPDUNLQJ µ¶EHQFKPDUNLQJ DJHQFLHV¶¶ KDYH WR
VHDUFK IRU VLPLODU DJHQFLHV µ¶WDUJHW RU SHHU DJHQFLHV¶¶ WR FRPSDUH WKHLU SHUIRUPDQFH 6LPLODULW\ LV
LQLWLDOO\ GHWHUPLQHG E\ WKH EHQFKPDUNLQJ WRSLF )RU LQVWDQFH WUDYHO VSHHG RQ EXV ODQHV FDQQRW EH
FRPSDUHG ZLWK SDUWQHUV QRW VXSSRUWLQJ WKLV NLQG RI LQIUDVWUXFWXUH LQ WKHLU QHWZRUN )XUWKHUPRUH
EHQFKPDUNLQJ SDUWQHUV VKRXOG VKDUH D QXPEHU RI FRPPRQ FKDUDFWHULVWLFV WKDW DIIHFW WKHLU SHUIRUPDQFH
OHYHOVLQRUGHUWRPDNHFRPSDULVRQVRQFRPPRQJURXQGV*LYHQWKDWDWWKLVVWDJHGLUHFWFRPPXQLFDWLRQ
ZLWK RWKHU DJHQFLHV KDV QRW \HW EHHQ HVWDEOLVKHG VWDQGDUGL]HG GDWDEDVHV SURYLGLQJ LQIRUPDWLRQ RQ 37
V\VWHPSHUIRUPDQFHDQGRSHUDWLQJHQYLURQPHQWVVKRXOGEHXVHGDVUHIHUHQFHSRLQWVIRUSHHUVHOHFWLRQ

:KLOHLQWKH8QLWHG6WDWHVSHHUVHOHFWLRQKDVUHOLHGXSRQ17'IRUPDQ\37RUJDQLVDWLRQV&RRNDQG
/DZULH75%DWWKH(XURSHDQOHYHOWKHUHLVQRVLPLODUGDWDEDVH8,73¶V0RELOLW\LQFLWLHV
GDWDEDVH8,73FDQEHUHJDUGHGDVDVWDUWLQJSRLQWEXWVLQFHLWKDVQRWEHHQXSGDWHGIRUQHDUO\D
GHFDGHDQGLQFOXGHVRQO\DSRUWLRQRI(XURSHDQ37V\VWHPVLWFDQQRWEHXVHGZLWKRXWFDXWLRQ37DFWRUV
FDQ RYHUFRPH WKHVH OLPLWDWLRQV E\ VHOHFWLQJ SDUWQHUV ZLWK ZKRP FRRSHUDWLRQ DOUHDG\ H[LVWV DQG DV D
UHVXOW FRPSDUDELOLW\ LQ RQH RU PRUH DVSHFWV LV NQRZQ $QRWKHU RSWLRQ LV MRLQLQJ DQ DOUHDG\ IRUPHG
EHQFKPDUNLQJ QHWZRUN $SDUW IURP WKHVH DOWHUQDWLYHV 37 DJHQFLHV FDQ VHDUFK DPRQJ RUJDQL]DWLRQV
RXWVLGHWKHLUVHFWRU7KLVDSSURDFKKRZHYHUUHTXLUHVDYHU\SUHFLVHLGHQWLILFDWLRQRIWKHEHQFKPDUNLQJ
DUHD%(67
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&RPSDUDWLYHDQDO\VLVDQGWUDFNLQJRIEHVWSUDFWLFHVWDNHSODFHLQWKHµ¶OHDUQLQJ¶¶VWDJHRIWKHSURFHVV
:KLOH WUHQG DQDO\VLV RI SHUIRUPDQFH LQGLFDWRUV LV WKH PRVW FRPPRQO\ XVHG PHWKRG IRU FRPSDUDWLYH
DQDO\VLV PDQ\ DXWKRUV KDYH DOVR SURSRVHG DGGLWLRQDO WRROV WR FRPSDUH 37 V\VWHPV VXFK DV GDWD
HQYHORSPHQWDQDO\VLV&KXHWDO.DUODIWLVRUIX]]\PXOWLFULWHULDDQDO\VLV<HKHWDO
+RZHYHU DYDLODEOH GDWD LV UDUHO\ HQRXJK WR LQYHVWLJDWH EHQFKPDUNLQJ DUHDV DQG RUJDQLVDWLRQV XVXDOO\
FRQWDFW WKHLU SDUWQHUV LQ RUGHU WR DVN IRU PRUH GHWDLOHG LQIRUPDWLRQ 'DWD VKDULQJ LV JHQHUDOO\ PDGH
SRVVLEOHXQGHUFRQILGHQWLDOLW\DJUHHPHQWVWKDWSURKLELWSDUWLFLSDWLQJSDUWLHVIURPVKDULQJLQIRUPDWLRQZLWK
RWKHUV

:KHQ WKH QHFHVVDU\ LQIRUPDWLRQ LV JDWKHUHG FRPSDUDWLYH DQDO\VLV ZLOO KLJKOLJKW WKH DUHDV ZKHUH
EHQFKPDUNLQJDJHQF\SHUIRUPVEHWWHURUZRUVHWKDQLWVSHHUV'HVLUHGSHUIRUPDQFHOHYHOVRUEHQFKPDUNV
DUHGHULYHGIURPSDUWQHUVZLWKSRVLWLYHSHUIRUPDQFHWUHQGVDQGFORVHEXWKLJKHUSHUIRUPDQFHOHYHOVWKDQ
WKRVH RI EHQFKPDUNLQJ DJHQF\ 3RVLWLYH WUHQGV LQGLFDWH WKDW WKH SUDFWLFHV IROORZHG DUH VXFFHVVIXO DQG
EHQFKPDUNV FDQ EH FRQVLGHUHG UHDOLVWLF WDUJHWV DV ORQJ DV WKH\ DUH QRW VHW PXFK KLJKHU WKDQ FXUUHQW
SHUIRUPDQFHOHYHOV$ORQJZLWKEHQFKPDUNVEHVWSUDFWLFHVLHWKHPHDQVE\ZKLFKWKHEHQFKPDUNOHYHO
RISHUIRUPDQFHLVDFKLHYHG/HRQDUGZLOODOVREHLGHQWLILHG

$W WKH ILQDO VWDJH EHQFKPDUNLQJ DJHQFLHV XSGDWH WKHLU SHUIRUPDQFH JRDOV LQ YLHZ RI FRPSDUDWLYH
DQDO\VLVDQGGHYHORSDFWLRQSODQVWRLPSOHPHQWEHVWSUDFWLFHV$FWLRQSODQVVKRXOGLQFOXGHVWUDWHJLHVWR
ILOOWKHSHUIRUPDQFHJDSDQGVXSSRUWFRQWLQXRXVLPSURYHPHQW$IWHULPSOHPHQWDWLRQVHOIDVVHVVPHQWZLOO
HVWLPDWH WKH SURJUHVV DFKLHYHG DQG LQGLFDWH WKH DUHDV ZKHUH SHUIRUPDQFH LV VWLOO ZHDN %HQFKPDUNLQJ
SURFHVVHQGVDQGEHJLQVDWWKHVDPHSRLQWJLYHQWKDWWKHVHDUHDVFRXOGEHWKHQH[WUHVHDUFKWRSLFV
)LHOGVRIDSSOLFDWLRQ
37RUJDQLVDWLRQVH[HUFLVHEHQFKPDUNLQJVHHNLQJRXWVWUDWHJLHVWRLPSURYHILQDQFLDOSHUIRUPDQFHDQG
TXDOLW\RIGHOLYHUHGVHUYLFH:KLOHLQWKHSULYDWHVHFWRUWKHFHQWUDOREMHFWLYHRIEHQFKPDUNLQJLVUHYHQXH
JURZWK LQ37 LQGXVWU\ WKHPHWKRG FDQEHXVHG DV D WRRO WR DFKLHYHEURDGHU FRPPXQLW\JRDOV DVZHOO
5HVHDUFKDUHDVFDQFRYHUDQ\GLPHQVLRQRI37VHUYLFH3HUVRQDOVHFXULW\RQ37+HQQLQJHWDO
IDUHSROLF\ 7D\ORU  DQGSURGXFWLRQ FRVWV 7UHO DQG9DQGH9HOGH  DUH H[DPSOHVRI LVVXHV
H[DPLQHGLQSUHYLRXVEHQFKPDUNLQJLQLWLDWLYHV

7UDQVSRUW SROLF\ LV DQRWKHU SRVVLEOH ILHOG RI DSSOLFDWLRQ 37 DJHQFLHV FDQ EHQFKPDUN WKH LPSDFW RI
FHUWDLQ SROLF\PHDVXUHV E\ FRPSDULQJ REMHFWLYHV DQG RXWFRPHV )HDUQOH\ HW DO  7KLV DSSURDFK
PD\ UHYHDO YDOXDEOH SROLF\ LQVWUXPHQWV IURP RWKHU RUJDQLVDWLRQV RU LQGXVWULHV WKDW KDYH QRW EHHQ
HPSOR\HG EHIRUH %HQFKPDUNLQJ KDV DOVR EHHQ XVHG DV D XVHIXO WRRO IRU SHUIRUPDQFH EDVHG FRQWUDFWV
EHWZHHQ37 DXWKRULWLHV DQG RSHUDWRUV0LQLPXPSHUIRUPDQFH VWDQGDUGV LQ WKLV FDVH DUH VHW E\ WDNLQJ
LQWR DFFRXQW WKH SHUIRUPDQFH OHYHOV RI RWKHU FRPSDUDEOH DJHQFLHV RU LQGXVWULHV 0DWKLHX DQG 3ODQWLH

3XEOLFWUDQVSRUWLQ7KHVVDORQLNL*UHHFH
7KHVVDORQLNLLVWKHVHFRQGODUJHVWFLW\LQ*UHHFHZLWKDSRSXODWLRQRIDSSUR[LPDWHO\PLOOLRQSHRSOH
LQ LWV PHWURSROLWDQ DUHD  FHQVXV 37 LQ 7KHVVDORQLNL LV RSHUDWHG E\ WKH 8UEDQ 7UDQVSRUW
2UJDQLVDWLRQRI7KHVVDORQLNL2$67+37V\VWHPLVFRPSRVHGE\EXVURXWHVZKLFKVHUYHERWKXUEDQ
DQGVXEXUEDQFRQQHFWLRQV$QQXDOULGHUVKLSLVDSSUR[LPDWHO\PLOOLRQSDVVHQJHUV87272$67+
7KHORFDO37RSHUDWRULVDOVRUXQQLQJDGHPDQGUHVSRQVLYHWUDQVSRUWVHUYLFHDLPLQJWRSHRSOHZLWK
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UHGXFHGPRELOLW\2$67+ KDV EHHQ WKH RQO\ 37 RSHUDWRU LQ WKH FLW\ VLQFH LWV IRXQGDWLRQ LQ  DQG
RSHUDWHVXQGHUDFRQFHVVLRQ FRQWUDFWZLWK WKH*UHHN&HQWUDO*RYHUQPHQW WKDWDOORZV IRU WKLVH[FOXVLYH
ULJKW7KHVVDORQLNL¶V3XEOLF7UDQVSRUW$XWKRULW\ 7+(37$ZDVHVWDEOLVKHG LQDQG LV UHVSRQVLEOH
IRUWKHSODQQLQJFRRUGLQDWLRQDQGVXSHUYLVLRQRI37LQWKHPHWURSROLWDQDUHDRI7KHVVDORQLNL7+(37$
KDVVHWDVLWVFHQWUDOJRDOWKHFRQWLQXRXVLPSURYHPHQWRIWKHTXDOLW\RIVHUYLFHERWKIRUWKHXVHUVRIWKH
V\VWHPDQGWKHFLWL]HQVRI7KHVVDORQLNL

37 SDWURQDJH LV H[SHFWHG WR ULVH ZLWK LPSURYHPHQW RI GHOLYHUHG TXDOLW\ ,QWURGXFWLRQ RI $XWRPDWLF
9HKLFOH /RFDWLRQ $9/ HTXLSPHQW IRU WKH EXV IOHHW DQG VXEVHTXHQW ODXQFK RI UHDO WLPH SDVVHQJHU
LQIRUPDWLRQV\VWHPLQFDQEHUHJDUGHGDVLQYHVWPHQWVGLUHFWHGE\WKLVREMHFWLYH3ROLWLVHWDO
&RPSHWLWLYHQHVV RI 37 ZLOO IXUWKHU JURZ DIWHU FRPSOHWLRQ RI WKH XQGHUJURXQG PHWUR OLQH ZKLFK LV
FXUUHQWO\XQGHUFRQVWUXFWLRQDQGZLOOEHUHDG\LQ
7KHVVDORQLNL37%HQFKPDUNLQJ3UHOLPLQDU\VWXG\
2UJDQLVDWLRQV VHHNLQJ WR LQFRUSRUDWH EHQFKPDUNLQJ DV D PDQDJHPHQW WRRO DUH UHFRPPHQGHG WR
XQGHUWDNHSUHSDUDWRU\ZRUNEHIRUHLWVIXOOLPSOHPHQWDWLRQ+HQQLQJHWDO%HIRUHFRQWDFWLQJSHHU
DJHQFLHVWKH\QHHGWRJDLQDFHUWDLQDPRXQWRINQRZOHGJHRQWKHPHWKRGRORJ\DQGRQWKHSHUIRUPDQFHRI
WKHLUSDUWQHUVLQRUGHUWREHDEOHWRPDNHFOHDUZKDWWKH\H[SHFWIURPWKHLUFRRSHUDWLRQ

7KHNH\REMHFWLYHRIWKLVSUHOLPLQDU\VWXG\ LV WRLQYHVWLJDWHWKHDSSOLFDELOLW\RIEHQFKPDUNLQJLQWKH
37 V\VWHP RI 7KHVVDORQLNL *UHHFH $V ORQJ DV EHQFKPDUNLQJ FDQ EH H[HUFLVHG ERWK E\ 37 RSHUDWRU
2$67+ DQG37 DXWKRULW\ 7+(37$ RI7KHVVDORQLNL WKLV SUHOLPLQDU\ VWXG\ WULHG WR NHHS D EDODQFH
EHWZHHQWKHWZRDFWRUVE\H[DPLQLQJVXEMHFWVFRQFHUQLQJERWKRIWKHP7KHVWXG\IRFXVHVRQWKHILUVWWZR
VWDJHVRIWKHSURFHVVDQGGHDOVZLWK
x ,GHQWLILFDWLRQRIWKRVHSHUIRUPDQFHWRSLFVZKHUHWKHDSSOLFDWLRQRIEHQFKPDUNLQJLVSRVVLEOH
x 'HYHORSPHQWRIDSHHUJURXSLQJPHWKRGRORJ\
x )RUPDWLRQRIDQLQLWLDOSHHUJURXSIRU7KHVVDORQLNLDQG
x &RPSDULVRQVDPRQJLWVPHPEHUVRQSDUWLFXODUDVSHFWVRIGHOLYHUHGVHUYLFH
6HOHFWLRQRISHUIRUPDQFHWRSLFV
*RDOVDQGREMHFWLYHVRI37DJHQFLHVDUHOLQNHGWRVSHFLILFDVSHFWVRIGHOLYHUHGVHUYLFH7KHIUDPHZRUN
RIEHQFKPDUNLQJH[HUFLVHVKRXOGEHGHILQHGDWWKLVSRLQWE\VHOHFWLQJWKRVHSHUIRUPDQFHWRSLFVWKDWKDYH
WKHJUHDWHVWLPSRUWDQFHIRUDZHOOIXQFWLRQLQJSXEOLFWUDQVSRUWDWLRQV\VWHP

7DEOH SUHVHQWV WKH WDUJHWV WKDW7+(37$KDV IRUPXODWHG IRU7KHVVDORQLNL¶V 37 V\VWHP 7+(37$
7DUJHWVSURSRVHGE\WKHORFDO37DXWKRULW\7+(37$ZHUHSUHIHUUHGDJDLQVWRSHUDWRU¶V2$67+
RQHVVLQFHWKH\SURYLGHDQRYHUDOOSLFWXUHRI37V\VWHPDQGUHIOHFWPXWXDOO\H[SUHVVHGJRDOV(DFKWDUJHW
LVFRQQHFWHGZLWKLWVFRUUHVSRQGLQJDVSHFWRI37VHUYLFH7KLVPDWFKUHVXOWVLQWKHVHFRQGFROXPQZKHUH
WKHSHUIRUPDQFHWRSLFVFRQVLGHUHGIRULQFOXVLRQLQSUHOLPLQDU\VWXG\DUHOLVWHG7KHWKLUGFROXPQUHSRUWV
H[DPSOHV RI SHUIRUPDQFH PHDVXUHV DEOH WR DVVHVV WKH DFKLHYHPHQW RI HDFK JRDO 7KH QHFHVVDU\ GDWD
VRXUFHVIRUWKHPRQLWRULQJRIHDFKWDUJHWDUHJLYHQDWWKHODVWFROXPQ

%HQFKPDUNLQJ FDQ KDYH WDQJLEOH UHVXOWV ZKHQ DSSOLHG RQ SHUIRUPDQFH WRSLFV WKDW DUH OLQNHG WR
LQGLFDWRUV FDOFXODWHG UHJXODUO\ ZLWK HVWDEOLVKHG GDWD VRXUFHV 7KLV UHTXLUHPHQW GHWHUPLQHV WKH ILQDO
VHOHFWLRQRIUHVHDUFKDUHDV7KHUHIRUHEHQFKPDUNLQJFDQEHDSSOLHGWRDOORIWKHWRSLFVUHSRUWHGH[FHSW
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IRU VSDWLDO DYDLODELOLW\ FDSDFLW\DQGFXVWRPHU VDWLVIDFWLRQ7KHVHDUHDVKDG WREHH[FOXGHGDV ORQJDVD
PRQLWRULQJPHFKDQLVPKDVQRW\HWEHHQGHYHORSHGIRUWKHLUDVVHVVPHQW1HYHUWKHOHVVJRRGSUDFWLFHVFDQ
VWLOOEHIRXQGLQRWKHUV\VWHPVIRUWKHVHLVVXHV
7DEOH3HUIRUPDQFHWRSLFVFRQVLGHUHGIRULQFOXVLRQLQSUHOLPLQDU\VWXG\

3HUIRUPDQFH PHDVXUHV LQ WKLUG FROXPQ PD\ EH XVHG DV .H\ 3HUIRUPDQFH ,QGLFDWRUV .3,V IRU
FRPSDULVRQVEHWZHHQEHQFKPDUNLQJSDUWQHUV+RZHYHUPHDQLQJIXO FRPSDULVRQVUHTXLUH LQGLFDWRUV WKDW
KDYH LGHQWLFDO GHILQLWLRQ DQG PHDVXUHPHQW DPRQJ RUJDQLVDWLRQV H[DPLQHG 6LQFH SHUIRUPDQFH
PHDVXUHPHQWLQRWKHUV\VWHPVFDQYDU\JUHDWO\WKHPDLQDLPDWWKLVVWDJHZDVWRFODULI\VSHFLILFDUHDVRI
LQWHUHVWDQGQRW.3,V7KLVVWHSRIWKHSURFHVVLVVLPSOLILHGLQEHQFKPDUNLQJQHWZRUNVZKHUHSDUWLFLSDQWV
MRLQWO\GHFLGH WKHEHQFKPDUNLQJ DUHDV DQGGHYHORS D VHW RI.3,VZLWKPXWXDOO\ DJUHHGGHILQLWLRQV DQG
GDWDVRXUFHV
3DUWQHULQJPHWKRGRORJ\
3DUWQHUVHOHFWLRQIRUSUHOLPLQDU\VWXG\KDVWDNHQLQWRDFFRXQWWKUHHIDFWRUVVL]HRI37V\VWHPVW\SHRI
VHUYLFHDUHDDQGGLVWDQFH6L]HRI37V\VWHPVXVXDOO\H[SUHVVHGDV LQSXWV HJFDSLWDOSHUVRQQHOHWF
DQGRXWSXWVHJULGHUVKLSYHKLFOHNLORPHWHUVHWFRI37DJHQFLHVKDVEHHQWKHPDLQLQGLFDWRULQSHHU
JURXSLQJPHWKRGRORJLHVXVHGLQDORWRISUHYLRXVEHQFKPDUNLQJH[HUFLVHVZKLFKH[SORUHGLVVXHVFRYHULQJ
WKHZKROHVSHFWUXPRI37SHUIRUPDQFH&KXHWDO.DUODIWLV&RRNDQG/DZULH7KH
RWKHUWZRIDFWRUVLQYHVWLJDWHZKHWKHUWKH37DJHQFLHVVHUYHDQXUEDQVXEXUEDQRUUXUDODUHDDVZHOODVWKH
GLVWDQFH EHWZHHQ 37 FRPSDQLHV VLQFH FORVHU DJHQFLHV DUH HDVLHU WR JHW LQ WRXFK DQGPRUH SRVVLEOH WR
RSHUDWHXQGHUVLPLODUOHJLVODWLRQ&RQVHTXHQWO\WKHSHHUVHOHFWLRQJURXSIRUSUHOLPLQDU\VWXG\FRQVLVWHG
7DUJHWV

3HUIRUPDQFH7RSLFV ([DPSOHVRI3HUIRUPDQFH
0HDVXUHV
'DWDVRXUFHV
6DWLVIDFWRU\VHUYLFHFRYHUDJHIRU
UHFHQWO\DGGHGDUHDVRI37QHWZRUN
6SDWLDO$YDLODELOLW\ 3HUFHQWDJHRIKRXVHKROGV
ZLWKLQZDONLQJGLVWDQFHRIEXV
VWRSV
8VHRI*,6VRIWZDUH
+LJKHUVHUYLFHIUHTXHQFLHV 7HPSRUDO$YDLODELOLW\ 37YHKLFOHVSHUKRXU

6FKHGXOHGURXWHV
+LJKHUSHUVRQFDSDFLW\IRUSDUWLFXODU
EXVURXWHV

&DSDFLW\ 3DVVHQJHUVSHUKRXU 8VHRI$XWRPDWLF3DVVHQJHU
&RXQWHUV$3&
+LJKHUUHOLDELOLW\ 5HOLDELOLW\ 2Q±WLPHGHSDUWXUHVDUULYDOV 8VHRI$XWRPDWLF9HKLFOH
/RFDWLRQ$9/HTXLSPHQW%XVODQHH[SDQVLRQ

7UDYHO7LPH $YHUDJHVSHHGRIYHKLFOHVRQ
EXVODQHV

,PSURYHPHQWRISDVVHQJHUV¶FRPIRUW

&XVWRPHUVDWLVIDFWLRQ 3DVVHQJHUV¶UDWLQJVRITXDOLW\
DWWULEXWHV

&XVWRPHUVDWLVIDFWLRQ
VXUYH\V
+LJKHUDYDLODELOLW\RI'57VHUYLFH $YDLODELOLW\'57 3HUFHQWDJHRIWULSVQRWVHUYHG 5HFRUGNHHSLQJ
5HYLVLRQRIIDUHSROLF\DQGHOHFWURQLF
WLFNHWLQJ
)DUHVWUXFWXUHDQG
SROLF\
3ULFHVWUXFWXUH
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RI (XURSHDQ FLWLHV WKDW KDYH 37 QHWZRUNV ZLWK VLPLODUO\ VL]HG EXV V\VWHPV WR 7KHVVDORQLNL DQG VHUYH
XUEDQDQGRUVXEXUEDQDUHDV

'XHWRWKHODFNRID(XURSHDQGDWDEDVHZLWKFRPSDUDEOHGDWDRQWKHVL]HRI37V\VWHPVDWWHQWLRQZDV
WXUQHG WR IDFWRUV DIIHFWLQJ DQG LOOXVWUDWLQJ VXSSO\ DQG GHPDQG RI 377KHPDLQ DLPZDV WR LGHQWLI\ D
GDWDEDVH ZLWK LQGLFDWRUV H[SUHVVLQJ EDVLF FLW\ IDFWV DQG XUEDQ WUDQVSRUW FKDUDFWHULVWLFV (XURVWDW GDWD
FROOHFWLRQV ZHUH XVHG IRU WKLV SXUSRVH (XURVWDW FROOHFWLRQV LQFOXGH VRPH EDVLF LQGLFDWRUV IRU XUEDQ
WUDQVSRUW VXFK DV PRGDO VSOLW DQG QXPEHU RI 37 VWRSV LQ FLWLHV EXW LQ PDQ\ FDVHV WKH UHVSRQVLEOH
DXWKRULWLHV KDYH QRW VXEPLWWHG WKH QHFHVVDU\ GDWD 7DEOH  SUHVHQWV WKH LQGLFDWRUV ZKLFK ZHUH ILQDOO\
SLFNHGRXWWRH[DPLQHVLPLODULW\DPRQJ37V\VWHPV,QGLFDWRUYDOXHVIRU7KHVVDORQLNLDUHDOVRSUHVHQWHG
,WZDVPDGHHIIRUWVRWKDWVHOHFWHGPHDVXUHVH[SUHVVERWKFLW\FKDUDFWHULVWLFVDQGVXEMHFWVLQIOXHQFLQJ37
SHUIRUPDQFH
7DEOH,QGLFDWRUVGHULYHGIURP(XURVWDWGDWDFROOHFWLRQV

7KHILUVW WKUHHLQGLFDWRUVGHVFULEHGHPRJUDSKLFIDFWV8UEDQSRSXODWLRQLVD IXQGDPHQWDOFLW\ IHDWXUH
LQIOXHQFLQJDQXPEHURIDVSHFWVVXFKDV37QHWZRUNVL]HDQGVHUYLFHDUHDSRSXODWLRQ3RSXODWLRQGHQVLW\
ZDV TXHVWLRQHG EHFDXVH RI WKH SRVLWLYH FRUUHODWLRQ H[LVWLQJ EHWZHHQ GHQVH FRPPXQLWLHV DQG 37 XVH
1HZPDQDQG.HQZRUWK\3RSXODWLRQFKDQJH LQFLWLHVZDVDOVRH[DPLQHGGXH WR WKHIDFW WKDW LQ
7KHVVDORQLNLKLJKSRSXODWLRQJURZWKUDWHVEULQJDERXWDGGLWLRQDOHIIRUWVWRPHHWJURZLQJGHPDQGIRU37
VHUYLFH 3HUFHQWDJH RI VWXGHQWV LQ WHUWLDU\ HGXFDWLRQ ZDV WKH QH[W LQGLFDWRU VWXGLHG 37 XVH LV XVXDOO\
VXEVLGL]HGIRUWKLVJURXSRIFLWL]HQVDQGDVDUHVXOWKLJKHUOHYHOVRIULGHUVKLSDUHSRVVLEOHWREHREVHUYHG
LQXQLYHUVLW\FLWLHVFRPSDUHGWRQRQXQLYHUVLW\FLWLHVZLWKVLPLODUVL]H*URVVGRPHVWLFSURGXFWSHUFDSLWD
*'3 ZDV D YDULDEOH LQWURGXFHG WR GHPRQVWUDWH HFRQRPLF DFWLYLW\ RI UHJLRQV VWXGLHG $ QHJDWLYH
UHODWLRQVKLSKDVEHHQIRXQGEHWZHHQ37PRGDOVKDUHDQG*'3SHUFDSLWD5REHUWVDQG7D\ORU7KH
ODVWIDFWRULQYHVWLJDWHGZDVZKHWKHUFLWLHVZHUHFDSLWDOVRIWKHLUDGPLQLVWUDWLYHUHJLRQVRUQRWGXHWRWKH
IDFWWKDWEHLQJDSROLWLFDOFDSLWDOLQFUHDVHVVXSSO\DQGGHPDQGRIORFDO37$OEDODWHDQG%HO
3HHUJURXSDQDO\VLV
,QWKLVSDUDJUDSKRQHRIWKHWRSLFVVHOHFWHGIRUEHQFKPDUNLQJLHIDUHVWUXFWXUHDQGSROLF\LVIXUWKHU
LQYHVWLJDWHG,WZDVGHFLGHGWKDWLWZRXOGEHPRUHSUHIHUDEOHWRPDNHFRPSDULVRQVZLWK37V\VWHPVZKHUH
RQO\ EXVHV RSHUDWH VXFK DV 7KHVVDORQLNL¶V PRGHO 7KHUHIRUH LW ZRXOG EH SRVVLEOH WR VWXG\ DOO WKH
DYDLODEOHIDUHSROLFLHVDQGLQLWLDWLYHVWKDWPD\EHHPSOR\HGWRHQFRXUDJH37XVHLQWKHDEVHQFHRIRWKHU
PRGHV DV ZHOO DV WKH UHVXOWV RI WKHVH SROLFLHV LQ VXFK VLQJOHPRGH QHWZRUNV 7KH SURSRVHG SDUWQHULQJ
PHWKRGRORJ\JHQHUDWHGDQ LQLWLDOSHHUJURXSIRU7KHVVDORQLNLFRQVLVWHGRI ILYHFLWLHV$OORI WKHPZHUH
FDSLWDOFLWLHVRIWKHLUDGPLQLVWUDWLYHUHJLRQV1876UHJLRQV

,QGLFDWRUV (XURVWDWFRGH 7LPH 9DOXHIRU7KHVVDORQLNL*UHHFH
7RWDOSRSXODWLRQLQXUEDQDXGLWFLWLHVODUJHUXUEDQ]RQH '(, B 
3RSXODWLRQGHQVLW\LQXUEDQDXGLWFLWLHVODUJHUXUEDQ]RQH (1, B LQKDELWDQWVSHUNP
&UXGHUDWHRIWRWDOSRSXODWLRQFKDQJH *52:57  
1XPEHURIVWXGHQWVLQWHUWLDU\HGXFDWLRQ/HYHOV
,6&('
,6&('B  SHUFHQWDJHRIWRWDO
SRSXODWLRQ
*URVVGRPHVWLFSURGXFWHXURSHULQKDELWDQW (85B+$%  HXURSHULQKDELWDQW
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)LJXUH D SUHVHQWV WKH GLIIHUHQFHV LQ YDOXHV RI SHHUJURXSLQJ LQGLFDWRUV EHWZHHQ 7KHVVDORQLNL DQG
RWKHUFLWLHV$VORQJDVWKHPDMRULW\RI(XURSHDQFLWLHVZLWKVLPLODUVL]HWR7KHVVDORQLNLKDYHPXOWLPRGDO
37V\VWHPVDYDLODEOHRSWLRQVZHUHOLPLWHGDQGFORVHLQGLFDWRUYDOXHVDPRQJSHHUVFRXOGQRWEHDFKLHYHG
LQDOORIWKHFDVHV7KHJUHDWHVWRYHUDOOFRQWUDVWLVEHWZHHQ7KHVVDORQLNLDQG&LW\(+RZHYHU&LW\(ZDV
FKRVHQGXHWRWKHIDFWWKDWWKH37DJHQFLHVRIWKHWZRFLWLHVKDGDOUHDG\FRRSHUDWHGLQDQXPEHURIRWKHU
LVVXHVDQGFRQWDFWZDVDOUHDG\HVWDEOLVKHG$QH[HPSWLRQZDVDOVRPDGHIRU&LW\'RQWKHJURXQGVWKDW
LWV37QHWZRUNZDVUHFHQWO\HQULFKHGZLWKDKHDY\PHWUROLQH7KHVVDORQLNLDQG&LW\'ZLOOEHVHUYHGE\
VLPLODUPL[RIPRGHVDVVRRQDV7KHVVDORQLNL¶VPHWUROLQHLVRSHQHG2UJDQLVDWLRQDOPRGHOVRI37ZHUH
QRWWKHVDPHDFURVVWKHSHHUJURXS7KHUHZHUHEDVLFDOO\WZRFDVHVHLWKHURQH37RSHUDWRUVHUYLQJDOORI
WKHURXWHVRUPRUHWKDQRQHRSHUDWRUUXQQLQJXUEDQDQGVXEXUEDQFRQQHFWLRQV&LWLHV$DQG'2$67+
FDQDGGUHVVWKLVSUREOHPE\VHSDUDWLQJSHUIRUPDQFHUHVXOWVEHWZHHQXUEDQDQGVXEXUEDQVHUYLFHVLQRUGHU
WRPDNH]RQHFRPSDULVRQV
)LJD&RPSDULVRQVRISHHUJURXSLQJLQGLFDWRUVDQGE&RPSDULVRQRIXWLOL]DWLRQRIVHUYLFHRYHU\HDUVZLWKLQSHHUJURXS
,QRUGHU WR HYDOXDWH WKHRYHUDOO SURJUHVVRI WKHSHHU V\VWHPV D IXUWKHU H[SORUDWLRQ LQWR WKHLU DQQXDO
UHSRUWVZDVFRQGXFWHGDQGSURYLGHGVRPHLQVLJKWLQWRWKHLUSHUIRUPDQFHWUHQGV7KRXJKILQDQFLDOGDWDDUH
VWLOOFRQVLGHUHGVHQVLWLYHLQPRVWRIWKHDJHQFLHVLQFOXGLQJ7KHVVDORQLNLLQIRUPDWLRQRQRWKHUYDULDEOHV
VXFKDVULGHUVKLSDQGYHKLFOHPLOHVZDVVXFFHVVIXOO\REWDLQHG)LJXUHESUHVHQWVWKHUHODWLYHFKDQJHRI
WKH LQGLFDWRU µ¶3DVVHQJHU WULSV SHU UHYHQXH YHKLFOH NLORPHWHU¶¶ ZKLFK GHVFULEHV WKH XWLOL]DWLRQ RI
GHOLYHUHG VHUYLFH )LHOGLQJ HW DO  RYHU WKH ODVW ILYH \HDUV IRU WKH 37 V\VWHPV ZKHUH GDWD ZDV
DYDLODEOH&RQVLGHULQJDVEDVH\HDUIRUHDFKRIWKHEXVV\VWHPVVHSDUDWHO\LWFDQEHVHHQWKDWRQO\
WKHUDWLRRI&LW\& LVQRWLFHDEO\ LPSURYHG6DIHFRQFOXVLRQVKRZHYHUFDQQRWEHGUDZQGXH WR WKHIDFW
WKDWPHWKRGRORJLHV IROORZHG IRU UDWLRPHDVXUHPHQW DUHQRW FRPSOHWHO\ NQRZQ LQ HYHU\37 V\VWHPDQG
PD\YDU\



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7KH ILUVW IDUH VWUXFWXUH LQGLFDWRUH[DPLQHG )LJXUHDZDV WKH UDWLRRIDPRQWKO\ WLFNHWSULFH WR WKH
SULFHRIDVLQJOHWLFNHWIRUWULSVZLWKLQFLW\]RQHV*UHDWHVWYDOXHVDUHIRU7KHVVDORQLNLHYHQWKRXJKLQWKH
ODVW\HDUWKHUDWLRUHGXFHGIURPWR,QRWKHUZRUGVWKLVPHDQVWKDWWKHSULFHRIDPRQWKO\SDVVLQ
7KHVVDORQLNLZDVHTXDOWRIRUW\VLQJOHWULSVLQ6HFRQGLQGLFDWRU)LJXUHEFRPSDUHGWKHSULFHRID
PRQWKO\ WLFNHW ZLWK WKH PRQWKO\ *'3 SHU FDSLWD LQ HYHU\ FLW\ 7KLV LQGLFDWRU GHVFULEHV KRZ PXFK
H[SHQVLYHDPRQWKO\FDUGLVUHJDUGHGE\WKHSDVVHQJHUVRIHDFKFLW\/RZHVWYDOXHVDUHIRU&LW\(ZKLFK
LW DOVR VHWV WKH EHQFKPDUN IRU  +LJKHU YDOXHV EXW VWLOO FORVH WR&LW\¶V ( DSSHDU IRU 37
V\VWHPVRI7KHVVDORQLNLDQG&LW\&,Q&LWLHV$DQG%YDOXHVRIERWKLQGLFDWRUVDUHHLWKHUPXFKKLJKHURU
GHWHULRUDWLQJ&RQVLGHULQJ WKLV DQDO\VLV LW DSSHDUV WKDW7KHVVDORQLNLPD\ ILQG LQWHUHVWLQJ IDUH VWUXFWXUH
SUDFWLFHVLQ&LWLHV(DQG&VLQFHWKHLULQGLFDWRUYDOXHVDUHHLWKHUFORVHURUEHWWHUWKDQ7KHVVDORQLNL)LJXUH
EDQGXWLOL]DWLRQRIVHUYLFHLQ&LW\&VHHPVWREHLPSURYLQJRYHUWLPHWKRXJKLWLVUDWKHUVLPSOLVWLFWR
DWWULEXWHWKLVWUHQGWRIDUHSULFLQJRQO\
)LJDE7UHQGDQDO\VLVRIIDUHVWUXFWXUHLQGLFDWRUVZLWKLQSHHUJURXS
,W VKRXOG DOVR EH QRWHG WKDW FRQWUDU\ WR 7KHVVDORQLNL DOO RI WKH RWKHU DJHQFLHV KDYH FUHDWHG IDUH
VFKHPHV WRFRPELQH37ZLWKRWKHUPHDQVRI WUDQVSRUW LHELF\FOHDQGDXWRPRELOH LQRUGHU WR LQFUHDVH
ULGHUVKLS DQG SURPRWH VXVWDLQDEOH PRELOLW\ 7KXV LQ FLWLHV ZLWK H[WHQVLYH URDG QHWZRUN DQG KLJK FDU
RZQHUVKLSUDWHVPDQ\SDUNDQGULGHVLWHVKDYHEHHQFRQVWUXFWHGZKHUHWKHSDUNLQJFRVWLQFOXGHVEXVIDUH
&LWLHV$DQG%)XUWKHUPRUH LQLWLDWLYHV HQFRXUDJLQJ LQWHUPRGDO WUDQVSRUWZLWKEXVHV DQGELF\FOHV DV
ZHOO DV RSWLRQV LQFOXGLQJ IUHH XVH RI 37 DQG SUHIHUHQWLDO SULFLQJ RI FDU VKDULQJ VHUYLFHV KDYH EHHQ
LGHQWLILHG &LWLHV & DQG ( (OHFWURQLF WLFNHWLQJ KDV DOVR EHHQ LQWURGXFHG LQ DOPRVW DOO RI WKH FLWLHV
&RQVHTXHQWO\JRRGSUDFWLFHVRQIDUHVFKHPHVPD\DOVREHGLVFRYHUHGLQDOORIWKH37V\VWHPVH[DPLQHG
UHJDUGOHVVRIWKHLUIDUHVWUXFWXUHLQGLFDWRUYDOXHV

3HUIRUPDQFH FRPSDULVRQV RQ WKH UHVW RI WKH VHOHFWHG EHQFKPDUNLQJ WRSLFVZHUHPRUH OLPLWHG HYHQ
WKRXJK WKH SHHU JURXS ZDV HQODUJHG VR DV WR LQFOXGH VLPLODU EXV V\VWHPV RSHUDWLQJ LQ PXOWLPRGDO
QHWZRUNV DV ZHOO $QDO\VLV RI WKHVH WRSLFV UHTXLUHV FRQWDFW ZLWK SHHU DJHQFLHV DQGPRUH GHWDLOHG GDWD
H[FKDQJH &RQWDFW ZLWK SHHUV ZLOO DOVR LQGLFDWH ZKHWKHU DJHQFLHV DUH DFWXDOO\ VLPLODU RU SDUWQHULQJ
PHWKRGRORJ\ QHHGV UHYLVLRQ &RRSHUDWLRQ ZLWK RWKHU 37 DJHQFLHV FDQ EH HDVLHU HVWDEOLVKHG LI
RUJDQL]DWLRQVHPSKDVL]H WKHLU UHODWLYHVWUHQJWKVE\ LGHQWLI\LQJRQHRUPRUHEHVWSUDFWLFHVRI WKHLURZQ
2586   Georgios Georgiadis /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2577 – 2587 
SUDFWLFHV WKDWRWKHUVFDQ OHDUQ IURP%R[ZHOO5HDO WLPHSDVVHQJHU LQIRUPDWLRQV\VWHPFRXOGEH
VXFKDSUDFWLFHLQWKHFDVHRI7KHVVDORQLNL
&RQFOXVLRQ
37 RUJDQLVDWLRQV IROORZLQJ EHQFKPDUNLQJ DUH DEOH WR ORFDWH WKHLU VWUHQJWKV DQG ZHDNQHVVHV LQ DQ
REMHFWLYH ZD\ WKURXJK FRPSDULVRQ ZLWK RWKHU DJHQFLHV 1RW RQO\ GRHV EHQFKPDUNLQJ LOOXVWUDWH WKH
SHUIRUPDQFHGLIIHUHQFHDFURVVRUJDQLVDWLRQVEXWLWDOVRSURYLGHVWKHSUDFWLFHVZKLFKFDQILOOWKLVJDS7KH
PHWKRGKHOSVWRHVWDEOLVKOLQNVEHWZHHQDJHQFLHVDQGFUHDWHWKHHQYLURQPHQWIRUDZLGHUFRRSHUDWLRQLQ
WKHIXWXUH0RUHRYHUVLQFHFROODERUDWLRQVFDQ LQFOXGHFRPSDQLHV IURPRWKHU LQGXVWULHV IUHVK LGHDVDQG
SUDFWLFHVWKDWDUHQHZWRWKH37VHFWRUPD\EHLQWURGXFHG

'HVSLWH WKHVH EHQHILWV EHQFKPDUNLQJ LQ 37 VHFWRU LV QRW D ZLGHVSUHDG WHFKQLTXH $ SRVVLEOH
H[SODQDWLRQ PD\ OLH LQ WKH IDFW WKDW DWWHPSWV RI LQGLYLGXDO 37 DJHQFLHV DUH QRW VXSSRUWHG E\ DQ
LQVWLWXWLRQDOLVHG IUDPHZRUN WKDW ZLOO ERWK SURYLGH WKH QHFHVVDU\ DFFXUDWH VWDWLVWLFV IRU SHUIRUPDQFH
FRPSDULVRQV DQG HQVXUH FRQILGHQWLDOLW\ E\ D WUXVWHG WKLUG SDUW\ ZKR DGPLQLVWUDWHV WKH SURFHVV
$GGLWLRQDOO\VLQFHDFRPSHWLWLYHHQYLURQPHQWKDVQRWEHHQGHYHORSHGLQPDQ\(XURSHDQFRXQWULHVWKHUH
LVQRWHQRXJKPRWLYDWLRQIRU37DJHQFLHVWRLPSURYHWKHLUSHUIRUPDQFH

3UHOLPLQDU\ VWXG\ H[SODLQHG WKDW LQ WKH FDVH RI 7KHVVDORQLNL PDQ\ DVSHFWV RI 37 VHUYLFH FDQ EH
EHQFKPDUNHG DFURVV RWKHU DJHQFLHV+RZHYHU ORFDO 37DJHQFLHV DUH DGYLVHG WR VWDUW E\ IRFXVLQJ RQ D
OLPLWHGQXPEHURISHUIRUPDQFHWRSLFVFRQVLGHULQJWKDWGXHWRWKHLULQH[SHULHQFHZLWKEHQFKPDUNLQJILUVW
DWWHPSWV VKRXOG EH DV VLPSOH DV SRVVLEOH 3DUWQHULQJ PHWKRGRORJ\ VXJJHVWHG D OLVW RI SHHU JURXSLQJ
LQGLFDWRUV DSSOLFDEOH WR DQ\ EHQFKPDUNLQJ H[HUFLVH $V ORQJ DV LW LV QHDUO\ LPSRVVLEOH WR ILQG WZR
LGHQWLFDO37V\VWHPVSHHUJURXSLQJLQGLFDWRUVFDQQRWEHWKHRQO\GHWHUPLQLQJIDFWRUVIRUEHQFKPDUNLQJ
SDUWQHUVKLSV 7KHVH LQGLFDWRUV VKRXOG SULPDULO\ SURYLGH WKH FRPSOHPHQWDU\ EDFNJURXQG LQIRUPDWLRQ WR
LQWHUSUHW SHUIRUPDQFH UHVXOWV WKDW DSSHDU LQ RWKHU V\VWHPV ,QGLYLGXDO EHQFKPDUNLQJ HIIRUWV DUH
UHFRPPHQGHG WR VWDUW ZLWK H[LVWLQJ SDUWQHUV RU DJHQFLHV WKDW SURYLGH VDWLVIDFWRU\ LQIRUPDWLRQ RQ WKHLU
VHUYLFHVRWKDWVRPHLQLWLDOFRPSDULVRQVDUHSRVVLEOH&RRSHUDWLRQZLWKSHHUVZKRKDYHDOUHDG\H[HUFLVHG
WKHPHWKRGPD\EHDOVRD VXFFHVV IDFWRUHVSHFLDOO\ IRUEHQFKPDUNLQJQHZFRPHUV)LQDOO\ VLQFH LWZDV
PDGHHYLGHQWWKDWJRRGSUDFWLFHVFDQEHDOVRUHFRJQL]HGLQRUJDQL]DWLRQVZKLFKPD\QRWVFRUHKLJKO\RQ
VHOHFWHG SHUIRUPDQFH LQGLFDWRUV D PRUH RSHQPLQGHG DSSURDFK VKRXOG EH NHSW ZKHQ GHWHUPLQLQJ
EHQFKPDUNLQJSDUWQHUVKLSV
5HIHUHQFHV
$OEDODWH'%HO*:KDWVKDSHVORFDOSXEOLFWUDQVSRUWDWLRQLQ(XURSH"(FRQRPLFVPRELOLW\LQVWLWXWLRQVDQGJHRJUDSK\
7UDQVSRUWDWLRQ5HVHDUFK3DUW(/RJLVWLFVDQG7UDQVSRUWDWLRQ5HYLHZ

$QGHUVHQ%,QGXVWULDOEHQFKPDUNLQJIRUFRPSHWLWLYHDGYDQWDJH+XPDQ6\VWHPV0DQDJHPHQW±

%(67%HQFKPDUNLQJ(XURSHDQ6XVWDLQDEOH7UDQVSRUW&RQIHUHQFH5HSRUW%UXVVHOV%HOJLXP

%R[ZHOO5--U%HQFKPDUNLQJIRU&RPSHWLWLYH$GYDQWDJH1HZ<RUN0F*UDZ+LOO&KDSWHU

&DPS5&7KH6HDUFKIRU,QGXVWU\%HVW3UDFWLFHV7KDW/HDGWR6XSHULRU3HUIRUPDQFH0LOZDXNHH:LV$644XDOLW\
3UHVV

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&KX ; )LHOGLQJ *- /DPDU %:  0HDVXULQJ WUDQVLW SHUIRUPDQFH XVLQJ GDWD HQYHORSPHQW DQDO\VLV 7UDQVSRUWDWLRQ
5HVHDUFK3DUW$3ROLF\DQG3UDFWLFH

&RRN 7 /DZULH - %HQFKPDUNLQJ  IRU 1RUWK &DUROLQD 3XEOLF 7UDQVSRUWDWLRQ 6\VWHPV 1RUWK &DUROLQD 'HSDUWPHQW RI
7UDQVSRUWDWLRQ1&

)HDUQOH\ 1 *RUGRQ / 	 GH 9OLHJHU --7  %HQFKPDUNLQJ WUDQVSRUW SROLF\ WKH XVH RI EHQFKPDUNLQJ LQ HIIHFWLYHO\
GHYHORSLQJDQGLPSOHPHQWLQJWUDQVSRUWSROLF\3DSHUSUHVHQWHGDWWKH(XURSHDQ7UDQVSRUW&RQIHUHQFH$(7&DPEULGJH
8.

)LHOGLQJ *- %DELWVN\ 77 %UHQQHU 0(  3HUIRUPDQFH HYDOXDWLRQ IRU EXV WUDQVLW 7UDQVSRUWDWLRQ 5HVHDUFK 3DUW $
*HQHUDO±

*HHUOLQJV + .OHPHQWVFKLW]5	0XOOH\ &  'HYHORSPHQW RI DPHWKRGRORJ\ IRU EHQFKPDUNLQJ SXEOLF WUDQVSRUWDWLRQ
RUJDQL]DWLRQVDSUDFWLFDOWRROEDVHGRQDQLQGXVWU\VRXQGPHWKRGRORJ\-RXUQDORI&OHDQHU3URGXFWLRQ±

+HQQLQJ7)30XUXYDQ6)HQJ:$'XQQ5&7KHGHYHORSPHQWRIDEHQFKPDUNLQJWRROIRUPRQLWRULQJSURJUHVV
WRZDUGVVXVWDLQDEOHWUDQVSRUWDWLRQLQ1HZ=HDODQG7UDQVSRUW3ROLF\

.DUODIWLV0*$'($DSSURDFKIRUHYDOXDWLQJWKHHIILFLHQF\DQGHIIHFWLYHQHVVRIXUEDQWUDQVLWV\VWHPV(XURSHDQ-RXUQDO
RI2SHUDWLRQDO5HVHDUFK

/HRQDUG 3  .H\ IDFWRUV IRU VXFFHVVIXO EHQFKPDUNLQJ 7KH 5DQN ;HUR[ H[SHULHQFH 3DSHU SUHVHQWHG DW WKH VW %HVW
&RQIHUHQFHLQ%UXVVHOV%HOJLXP

0DWKLHX<3ODQWLH&%HQFKPDUNLQJRI0RELOLW\1HWZRUNV3HUIRUPDQFHV&RPSHWLWLYH7KUHDWRU&RRSHUDWLYH7RRO"3DSHU
SUHVHQWHGDW WKH ,QWHUQDWLRQDO&RQIHUHQFH6HULHV RQ&RPSHWLWLRQ DQG2ZQHUVKLS LQ/DQG3DVVHQJHU7UDQVSRUW &DSH7RZQ
6RXWK$IULFD

1HZPDQ3.HQZRUWK\-*DVROLQHFRQVXPSWLRQDQGFLWLHVDFRPSDULVRQRI86FLWLHVZLWKDJOREDOVXUYH\-RXUQDORIWKH
$PHULFDQ3ODQQLQJ$VVRFLDWLRQ±

3ROLWLV ,3DSDLRDQQRX3%DVEDV6'LPLWULDGLV1 (YDOXDWLRQRIDEXVSDVVHQJHU LQIRUPDWLRQV\VWHPIURP WKHXVHUV¶
SRLQWRIYLHZLQWKHFLW\RI7KHVVDORQLNL*UHHFH5HVHDUFKLQ7UDQVSRUWDWLRQ(FRQRPLFV

5REHUWV 6 7D\ORU 1  5HYLHZ RI WKH FRPPRQ LQGLFDWRUV IURP WKH XUEDQ WUDQVSRUW EHQFKPDUNLQJ LQLWLDWLYH  (XURSHDQ
&RPPLVVLRQ

7D\ORU17KH8UEDQ7UDQVSRUW%HQFKPDUNLQJ,QLWLDWLYH<HDU7KUHH)LQDO5HSRUW(XURSHDQ&RPPLVVLRQ

7KHVVDORQLNL¶V3XEOLF7UDQSRUW$XWKRULW\7+(37$5HWULHYHG6HSWHPEHUZHEVLWHZZZWKLWDJRYJU

7UDQVSRUWDWLRQ 5HVHDUFK %RDUG 75%  7&53 5HSRUW  $ 0HWKRGRORJ\ IRU SHUIRUPDQFH PHDVXUHPHQW DQG SHHU
FRPSDULVRQLQWKHSXEOLFWUDQVSRUWDWLRQLQGXVWU\

7UHO(9DQGH9HOGH'%HQFKPDUNLQJPXQLFLSDOSXEOLF WUDQVSRUWRSHUDWRUV LQWKH1HWKHUODQGV3DSHUSUHVHQWHGDW WKH
(XURSHDQ7UDQVSRUW&RQIHUHQFH$(77KH1HWKHUODQGV

8,730RELOLW\LQ&LWLHV'DWDEDVH%UXVVHOV%HOJLXP

8UEDQ7UDQVSRUW2UJDQL]DWLRQRI7KHVVDORQLNL2$67+5HWULHYHG6HSWHPEHUZHEVLWHZZZRDVWKJU

<HK&'HQJ+&KDQJ<)X]]\PXOWLFULWHULDDQDO\VLVIRUSHUIRUPDQFHHYDOXDWLRQRIEXVFRPSDQLHV(XURSHDQ-RXUQDO
RI2SHUDWLRQDO5HVHDUFK
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